New extremal self-dual codes with lengths 42, 44, 52, and 58 are constructed. They have weight enumerators for which extremal codes were previously not known to exist.
Introduction
A binary linear [n; k] code C is a k-dimensional subspace of F be the inner product in F n 2 . Then if C is an [n; k] code over F 2 ; C ⊥ ={u ∈ F n 2 : u; v =0 for all v ∈ C}. If C = C ⊥ ; C is self-dual. Self-dual codes with the largest minimum weight for a given length are called extremal. A list of possible weight enumerators of extremal self-dual codes of length up to 72 was given by Conway and Sloane in [3] . However, the existence of some extremal self-dual codes is still unknown. Several papers have provided constructions for these unknown codes (see, for example, [1, 2, 4, 6] ).
In this paper, we investigate the existence of new extremal self-dual codes. We use a construction for such codes using self-dual codes of smaller length. In Section 2 we describe such construction. Using this method and with the aid of computer search, we 
Construction method
In this section we describe a construction of extremal self-dual codes. The method is similar to the method used in [1, 5] .
Let C 0 be a binary self-dual code of length 2n, with the generator matrix G 0 =(I n ; A), where I n is the identity matrix of order n. Suppose A 1 ; A 2 ; : : : ; A n are the rows of A, then
Let x=(x 1 ; x 2 ; : : : ; x n ) be a vector in F n 2 . Let C be the code of length 2n+2 generated by the following matrix x i A i ; 0; 1 ; (A j ; x j ; x j ) = x j + x j = 0; j = 1; : : : ; n;
C is self-dual if and only if
This happens just when the weight of x is odd.
Results
With many peoples e orts (see, for example, [1, 3, 5, 7] and the references therein), a lot of extremal codes are found. Part of these results will be described below. Using the method from Section 2, we obtain some new extremal self-dual codes with length 42, 44, 52, and 58. All of these codes have weight enumerators previously not known to exist. 
There exist self-dual codes with a weight enumerator (1) for ÿ = 0; : : : ; 12; 16; 20; 24; 26; 32; 42. A code with weight enumerator (2) is given in [6] . By Theorem 1, we obtain new extremal self-dual code with weight enumerator (1) for ÿ = 14; 18: These codes C1 and C2 are described in Table 1. 2. 
There exist self-dual codes with a weight enumerator (3) 
A code with weight enumerator (5) is given in [3] . There exist self-dual codes with a weight enumerator (6) for ÿ = 0; 1; 2; 3; 4. By Theorem 1, we obtain new extremal self-dual codes with weight enumerator (6) for ÿ = 5; 12. These codes are C4 and C5 described in Table 1 
A code with a weight enumerator (7) with =55 is given in [6] . There exist self-dual codes with a weight enumerator (8) for By Theorem 1, we obtain a new extremal self-dual code with weight enumerator (8) for ÿ = 1; = 54. This code is C6 described in Table 1 . Note: (1) The vectors x are written in hexadecimal, using 0 = 0000; : : : ; 9 = 1001, A = 1010; : : : ; F = 1111, usually omitting leading zeros (so the vectors are right-justiÿed).
(2) The using codes can be found in [3] . We describe these codes below, by giving the rows of A (written in hexadecimal), where G 0 = (I; A) is the generator matrix. When A is circulant, only the ÿrst row of A is given. Since the code D9 in Table II of [3] is not self-dual, the code D9 in Table I is given in [6] .
( 
